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RI WKLVZRUNZLOOEHDSSOLFDEOH IRU IXUWKHUH[SHULPHQWV WR ILQG WKHRSWLPXPRSHUDWLRQDOFRQGLWLRQV WRHQKDQFH WKH
FRQYHUVLRQRIOLJQRFHOOXORVLFELRPDVVWRIHUPHQWDEOHVXJDUV
0DWHULDOVDQGPHWKRGV
2.1 Materials and chemicals 
5LFH VWUDZ FROOHFWHG IURP D ORFDO ILHOG LQ$\XWKGKD\DSURYLQFH7KDLODQG&HOOXODVH IURPTrichoderma reesei
&HOOXFODVW / DQG >(0,0@$F ZHUH SXUFKDVHG IURP 6LJPD$OGULFK &HOORELDVH IURP Aspergillus niger ZDV
SXUFKDVHGIURP0HJD]\PH2WKHUFKHPLFDOVXVHGLQWKLVVWXG\ZHUHSXUFKDVHGIURP$MD[
2.2 Optimization of [EMIM]Ac pretreatment and IL recycle 
2SWLPXPFRQGLWLRQRI ,/SUHWUHDWPHQWZDVFDUULHGRXWZLWK5HVSRQVH6XUIDFH0HWKRGRORJ\5607KHPDLQ
UHVSRQVH IDFWRU ZDV WKH FRQFHQWUDWLRQ RI UHGXFLQJ VXJDUV \LHOGHG IURP K\GURO\VLV VWHS Y 7KH LQGHSHQGHQW
YDULDEOHVZHUH ORDGLQJ UDWLRRI ULFH VWUDZ WR >(0,0@$F X1: ±ZZ WHPSHUDWXUH X2:±& DQG
SUHWUHDWPHQWWLPHX3:±PLQ$%R[%HKQNHQGHVLJQ>@ZDVDSSOLHGKHUHIRUWKHRSWLPL]DWLRQWRVHWIRU
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ZKHUH<LVWKHUHVSRQVHYDULDEOHUHGXFLQJVXJDUVFRQWHQWE LVWKHFRQVWDQWEL LV WKHOLQHDUFRHIILFLHQWEL LV WKH
TXDGUDWLFFRHIILFLHQWDQGELMLVWKHWZRIDFWRULQWHUDFWLRQFRHIILFLHQW
7DEOH9DOXHRILQGHSHQGHQWYDULDEOHVZLWKFRUUHVSRQGHGFRGHGOHYHOV
)DFWRU ; ; ;
&RGH   
;ORDGLQJUDWLRRIULFHVWUDZWR>(0,0@$FZW   
;SUHWUHDWPHQWWHPSHUDWXUHR&   
;SUHWUHDWPHQWWLPHPLQ   
)RU HDFK UHDFWLRQ  PJ RI WKH ULFH VWUDZ ZDV PL[HG ZLWK ,/ DQG WKHQ KHDWHG WR VHW WHPSHUDWXUH ZLWK
FRQWUROOHGWLPH7DEOH$IWHUKHDWLQJHTXDOYROXPHRIGLVWLOOHGZDWHUZDVDGGHGDVDQDQWLVROYHQW7KLVVDPSOH
ZDVFHQWULIXJHG WRVHSDUDWHVROLGDQG OLTXLGSKDVHV7KHQZDVKHGVDPSOHZDVFHQWULIXJHGDJDLQDQG WKLVZDVKLQJ
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DQWLVROYHQWDQGUHWULHYH >(0,0@$FIRUQH[W URXQGRISUHWUHDWPHQW7KHHYDSRUDWLRQ WHPSHUDWXUHVRIDQWLVROYHQW
ZHUHVHWDWR&R&DQGR&IRUGHLRQL]HGZDWHUDFHWRQHDQGPHWKDQROUHVSHFWLYHO\
5HVXOWVDQGGLVFXVVLRQ
3.1 Optimization of IL pretreatment 
7RGHWHUPLQHRSWLPXPZRUNLQJFRQGLWLRQRIULFHVWUDZSUHWUHDWPHQWE\>(0,0@$FWKH560ZLWK%R[%HKQNHQ
GHVLJQZDV DSSOLHG 7DEOH  )LUVW H[SHULPHQWDO GDWDZDV DQDO\]HG WR VHOHFW ILW PRGHO 7KHQ WKHPRGHOVZHUH
SURFHHGHGWR$129$DQDO\VLV7DEOHWRHYDOXDWHHPSLULFDOUHODWLRQVKLSEHWZHHQWKHUHVSRQVHDQGLQGHSHQGHQW
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3.2 IL recyclability with different anti-solvents 
,Q WKLV VWXG\ WKUHH W\SHV RI DQWLVROYHQWV LQFOXGLQJ GHLRQL]HGZDWHU DFHWRQH DQGPHWKDQRO ZHUH VHOHFWHG WR
UHFRYHU>(0,0@$FIURPSUHWUHDWHGULFHVWUDZPL[WXUHV7RREVHUYHWKHHIILFLHQF\RIUHF\FOHG>(0,0@$FRSWLPXP
ZRUNLQJFRQGLWLRQRISUHWUHDWPHQWZDVSHUIRUPHG7DEOH$IWHUVROLGELRPDVVZDVUHPRYHGHDFKDQWLVROYHQWV
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IURPDYHUDJHRIHIILFLHQF\IRU)RUGHLRQL]HGZDWHUVHWWKHHIILFLHQF\RIUHFRYHU\ZDVTXLWHFRQVWDQWIURP
VW F\FOH WR  F\FOHV $PRQJ DOO WKUHH W\SHV RI DQWLVROYHQWV KHUH DFHWRQH VKRZHG WKH ORZHVW SRWHQWLDO IRU







,Q WKLV VWXG\ WKH HIIHFW RI >(0,0@$FSUHWUHDWPHQW WR HQKDQFH VDFFKDULILFDWLRQ RI ULFH VWUDZZDV LQYHVWLJDWHG
WKURXJK560DQDO\VLV%DVHGRQWKHJRDOWRDSSO\WKHXVHRI,/SUHWUHDWPHQWWRELRUHILQHU\SURFHVVWKHRSWLPL]DWLRQ
H[SHULPHQWLVQHFHVVDU\WRPLQLPL]HWKHXVHRIKLJKFRVW,/EXWVWLOODFKLHYHKLJKVXJDU\LHOGVIURPK\GURO\VLVVWHS
$GGLWLRQDOO\ ZH DOVR LQYHVWLJDWHG GLIIHUHQW W\SHV RI DQWLVROYHQWV WR UHFRYHU XVHG ,/ WR PDNH LW UHXVDEOH IRU
SUHWUHDWPHQW OHDGLQJ WR UHGXFWLRQ RI WKH ,/ FRVW+RZHYHU IXUWKHU VWXG\ VKRXOG EH GRQH WR FDOFXODWH WKH FRVW RI
UHF\FOLQJSURFHVVZKHWKHULWLVIHDVLEOHWRELRUHILQHU\DSSOLFDWLRQ
$FNQRZOHGJHPHQWV
7KH DXWKRUV ZRXOG OLNH WR WKDQN.LQJ0RQJNXW
V 8QLYHUVLW\ RI 7HFKQRORJ\1RUWK %DQJNRN 5HVHDUFK *UDQW
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